In the present paper, we define the concepts of weak soft neighborhood space, soft w s ( ϕ, ϕ ′ ) − continuous, soft w s − continuous and soft w s * − continuous on weak soft neighborhood spaces. Finally, we introduce their basic properties and some examples.
Introduction
Molodtsov [9] defined the notions of soft set theory as a new mathematical tool for dealing with uncertainties in economics, engineering, social science, medical science, etc. Subsequently, many authors have introduced different operations and on soft sets and studied a lot of applications. Many authors have developed algebra areas of soft set theory, after Akta o and Ç agman [1] introduced soft groups. In 2011, Shabir and Naz [11] defined soft topological spaces and introduced basic properties. There have been many studies in the field of soft topology by some authors [?] , [2] , [3] , [5] , [6] , [10] , [11] , [12] , [13] , [14] .
In [4] , Császár defined the concept of generalized neighborhood systems and generalized topological spaces. Thomas and John introduced soft generalized topology, soft generalized neighborhood systems and some properties in [15] . In 2008, Min defined the weak neighborhood systems and introduced some properties. The weak neighborhood systems are generalized systems of open neighborhood systems but stronger than generalized neighborhood systems.
In this paper, we introduce the weak soft neighborhood systems on a soft set defined by using the concept of weak soft neighborhoods. Let us note that weak soft neighborhood space is independent of a soft neighborhood space. We prove that soft w s ϕ − open sets induced by the weak soft neighborhood systems form a soft topology. Furthermore, we define the concepts of some soft continuity and connected soft interior and soft closure operators on weak soft neighborhood spaces.
Preliminaries
In this section we will introduce necessary definitions and theorems for soft sets. Molodtsov [9] defined the soft set in the following way. 
Definition 22. [4] Let X be a nonempty set and ψ : 
Proof. (1) and (3) are straighforward.
The convere of proof is obvious.
be a weak soft neighborhood system defined as follows:
Definition 27. Let (X, ϕ, E) be a WSNS on (X, E) and (F, E) ⊆(X, E) be a soft set. The soft closure of (F, E) on ϕ (denoted by κ ϕ ((F, E)) is defined as follows:
Example 2. According to the Example 1, The soft closure κ ϕ ((F, E)) = X.
Theorem 2. Let (X, ϕ, E) be a WSNS on (X, E). Then the following conditions are satisfied:
Proof. From the Definition 27. and the Definition 26. it is obvious.
Definition 28. A mapping J : SS(X) E → SS(X) E is said to be a soft interior operator on the soft set (X, E) if the following conditions hold.
(
From the Theorem 1. and the definition of soft interior operator, we have the following results.
Theorem 3.
(1) Let (X, ϕ, E) be a WSNS on (X, E) and J :
. Then θ J is a weak soft neighborhood system induced by soft interior operator J.
Then the soft interior operator J = ι ϕ induces a weak soft neighborhood system θ ι ϕ . Moreover, θ ι ϕ and ϕ are not equal as the following example shows.
Then θ ι ϕ is a weak soft neighborhood system induced by ι ϕ as follows: 
(3)⇒(4) From the Theorem 2, it is obvious.
. From the hypothesis, 
Definition 30. Let (X, ϕ, E) be a WSNS on (X, E) and (F, E) ⊆(X, E) be a soft set. Then (F, E) is called a soft w s
ϕ − open set if there exists (V, E) ∈ ϕ (x e ) such
that (V, E) ⊆(F, E) for each x e ∈(F, E).

Let W S ϕ (X)
In this case, for each x e ∈ ∪ i∈I (F i , E), there exists (F i , E) such that x e ∈(F i , E) for i ∈ I, and so
Remark. Let us define ϕ : SS(X) E → P (SS(X) E ) in a soft topological space (X, τ, E) as ϕ (x e ) = (F, E) ∈ τ : x e ∈(F, E) for x e ∈SS(X) E . Then ϕ is a weak soft neighborhood system. Thus, W S ϕ (X) E = τ. by c ϕ ((F, E)) ) is the soft intersection of all soft w s ϕ − closed sets containing (F, E).
Definition 31. Let (X, ϕ, E) be a WSNS on (X, E) and (F, E) ⊆(X, E) be a soft set. The soft w s
ϕ -interior of (F, E) (denoted by i ϕ ((F, E))) is the soft union of all (G, E) ⊆(F, E) such that (G, E) ∈ W S ϕ (X) E . The soft w s ϕ -closure of (F, E) (denoted
Theorem 6. Let (X, ϕ, E) be a WSNS on (X, E) and (F, E) ⊆(X, E) be a soft set. Then the following conditions are satisfied.
( Example 4. Let X = x 1 , x 2 , x 3 , E = {e 1 , e 2 } and ϕ : SS(X) E → P (SS(X) E ) be a weak soft neighborhood system defined as follows: E) ) , and so ι ϕ ((F, E) 
Proof. (1) Let x e ∈ i ϕ ((F, E)). Then there exists a soft
That is, ι ϕ ((F, E)) = (F, E). 
Theorem 8. Let J : SS(X) E → SS(X) E be a soft interior operator. Then there exists a weak soft neighborhood system ϕ induced by J such that (F, E) is soft w s
Proof. Straighforward. 
From the following example, the converse of Theorem 10 is not true.
c 2016 BISKA Bilisim Technology Example 5. Let X = x 1 , x 2 , x 3 , x 4 , E = {e} and ϕ : SS(X) E → P (SS(X) E ) be a weak soft neighborhood system defined as follows:
Let us define the soft mapping
New soft interior and closure operators on a WSNS
Definition 33. Let (X, ϕ, E) be a WSNS on (X, E) and (F, E) ⊆(X, E) be a soft set. Then,
Theorem 11. Let (X, ϕ, E) be a WSNS on (X, E) and (F, E), (G, E) ⊆(X, E) be two soft sets. Then the following statements are satisfied. E) ). Then (F, E) and (G, E) ∈ ϕ (x e ). From the property of weak soft neighborhood, (F, E) ∩(G, E) ∈ ϕ (x e ). Therefore, x e ∈ J * ϕ (F, E) ∩(G, E) . The converse of proof is obvious.
Example 6. Let X = x 1 , x 2 , x 3 , E = {e 1 , e 2 } and ϕ : SS(X) E → P (SS(X) E ) be a weak soft neighborhood system defined as follows. 
